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DETAILED ACTION 



rnOfily 



Receipt is acknowledged of paper submitted under 35 U S C. 1 19(a)-(d), 
claiming priority from Japanese Patent Application Nos. 2001-41097 filed Feb. 19, 2001 
and 2001-8306 filed January 16, 2001 which papers have been placed of record in the 
file. 



Applicant's election without traverse of claims 1-5 and 9-16 in Paper No. 5 is 
acknowledged. 



Acknowledgment is made of receipt of Applicant's Information Disclosure 
Statement (PTO-1449) filed January 14, 2002 

The references on PTO 1499 submitted on 01/14/2002 are acknowledged. All 
the cited references have been considered. However the foreign patents and 



from the abstract and drawings. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims , 1,2,3,4,5,9,10,1 1,12-16 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1,2,3,4,5,9,10,11, and 12-16 all contain the phrase, " mainly composed 
of a material It is not understood what applicants' intend to include/exclude by the 
expression " mainly composed of " . Further the prior art, and knowledge of one skilled 
in the art does not clarify what applicants' intend to include/exclude by the expression. 

Claim 9 is also rejected for containing the phrase " in a high proportion" similar to 
the above it is not clear what applicants' intend to include/exclude from the claim. 

Claim 10 is also rejected for containing the phrase " for calculations or 
memories" similar to the above it is not clear what applicants' intend to include/exclude 
from the claim. 

Claims 13-16 are rejected at least for depending upon rejected claim 12. 
Appropriate correction isrequired. 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -(b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 1,5,9 and 11 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Japanese patent Publication No. 53010283 ( herein after Matsushita.). 
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With respect to claims 1 , 9, 1 1, Matsushita describes a semiconductor device 
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semiconductor substrate), gate insulators formed on said substrate and gate electrodes 
formed on said insulators ( Basic abstract), said gate insulators which are mainly 
composed of a material selected from titanium oxide, zirconium oxide and hafnium 
oxide ( Basic abstract lines 3-5)and in which compression strain is produced ( Basic 
abstract line 9-10) , said semiconductor device equipped with Mos transistors. ( Abstract 
line 1). 

With respect to claim 5, wherein the insulator comprises a film mainly composed 
of silicon oxide and an overlying film mainly composed of a material selected from 
titanium oxide, zirconium oxide and hafnium oxide ( Matsushita page 438 line 7 from the 
bottom left hand side coloum 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

Claims 2-4, 10, 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Matsushita as applied to claims 1 ,5,9 and 1 1 above and further in view of Van 



Dover ( U.S. Patent No. 6093944 herein after Van Dover). 
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With respect to claims 2, 4 Matsushita describes a semiconductor device 
including a semiconductor substrate, gate insulators formed on the substrate and gate 
electrodes formed on the gate insulators as stated above. 

Matsushita does not specifically describe or teach the gate insulator layer is 
mainly composed of titanium oxide having a rutile crystal structure. 

However, Van Dover a patent from the same field of endeavor, describes in fig. 2 
and col. 1 lines 53-56 describes Titanium oxide as gate oxides and coi. 6 iines 27-29 for 
rutile) to form (Ti02) dielectric films having sufficiently low leakage currents for reliable 
use in DRAM devices. 

Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include VanDover"s titanium oxide in Matsushita's device to form 
(Ti02) dielectric films having sufficiently low leakage currents for reliable use in DRAM 
devices. 

In which compression strain is produced, and said semiconductor device 
equipped with Mos transistors( see above under claim 1 above, ( Basic abstract line 9- 

Claim 4 further specifies that tensile strain is produced in the gate insulator and 
tensile strain is produced in the gate electrode ( Matsushits describes all types of strain 
including both the compression and tensile strains being produced in both the gate 
insulators and the gate electrode) 
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With respect to claim 3, it repeats all the steps of claim 2 and further adds 
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electrodes is greater than the liner coefficient of the titanium oxide . 

Matsushita and VanDover describes all the steps of that are repeated from claim 
2 as shown above. 

Further VanDover describes a ploysilicon gate in col. 4 lines 40-45 similar to that 
described in Applicants' specification page 14 lines 3-8 in the same context and for the 
same purpose and therefore what is true for applicants' ( their polysilicon gate wherein 
the thermal expansion coefficient of the main composing material of the gate electrodes 
is greater than the liner coefficient of the titanium oxide) is also true for VanDover's 
polysilicon gate. 

With respect to claim 9 it repeats all the steps of claim 2 and further adds that a 
second MOS transistor has a gate insulator containing silicon oxide in a high proportion. 
( Matsushita page 438, Van Dover fig. 1 ) 

With respect to claim 10, it repeats all the steps of claim 2 and further adds that 

used for I/O. ( Van Dover - Dram or memory device having a memory circuit ( 
calculations or memories) and a peripheral circuit ( Imput/Output i.e. I/O). 

With respect to claim 1 1 , it repeats all the steps of claim 1 and further adds that 
the gate insulator has a multiplayer structure ( Van Dover fig. 1). 

With respect to claim 12, it repeats all the steps of claim 2 and further adds that 
the main crystal structure of the titanium oxide is anatase ( Van Dover col. 6 line 29) and 
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the state of strain of the channel region of said semiconductor substrate is tensile 



With respect to claim 13, wherein a silicon oxide film or a titanium silicate film is 
deposited between the semiconductor substrate and said titanium oxide gate insulator ( 
Van Dover col. 4 lines 45-50). 

With respect to claim 14, wherein the gate electrodes have a phosphorus or 
boron-added polycrystalline silicon film, (Van Dover claim 7) and a silicon oxide fiim or a 
titanium silicate film is inter posed between the gate electrodes and the titanium oxide 
gate insulators. (Van Dover col. 4 lines 45-50). 

With respect to claim 15, wherein the gate electrodes include a tungsten film, a 
molybdenum film, a tungsten nitride film, a tungsten boride film, a tungsten silicide film 
or a laminate thereof ( Van Dover Van Dover col. 4 lines 50-55). 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Matsushita as applied to claims 1 ,5,9 and 1 1 above and further in view of Van Dover ( 
U.S. Patent No. 6093944 herein after Van Dover). And Lau (U.S. Patent No. 6,249 

With respect to claim 16, wherein the gate electrodes include a ruthenium oxide 
film which is in contact with the titanium oxide gate insulator. 

Matsushita and VanDoren do not specifically describe a gate electrode to include 
ruthenium oxide . 

However, Lau , a patent from the same field of endeavor describes in col. 5 line 8 
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Describes a gate electrode of ruthenium oxide to repair the pinholes in the oxide 



Therefore it would have been obvious to one of ordinary skill in the art at the time 
of the invention to include Lau's gate electrode of ruthenium oxide in Matrsushita and 
VanDover's device to repair the pinholes in the oxide insulator layers which lead current 
leakage in the device. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Steven H. Rao whose telephone number is (703) 
3065945. The examiner can normally be reached on 8.00 to 5.00. 

The fax phone numbers for the organization where this application or 
proceeding is assigned are (703) 7463926 for regular communications and (703) 872- 
9319 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 
3067722. 



insulator layers which lead current leakage in the device. 




iteven H. Rao 



Patent Examiner 
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